Background: Nephropathy is a major cause of illness and death of patients with type 2 diabetes mellitus (DM), Diabetic nephropathy has become the leading cause of end-stage renal disease; kidney failure that requires a lifetime of dialysis. It develops in about 20-40% of Type 2 Diabetes patients.
Introduction
Diabetic nephropathy (DN) is the leading cause of kidney failure and subsequent dialysis [1] [2] [3] , and DN occurs in approximately one third of individuals with type 2 diabetes mellitus DM. Diabetic nephropathy is a clinical syndrome characterized by relentless albuminuria, a persistent decline in Glomerular filtration rate (GFR), raised arterial blood pressure and increased relative mortality for cardiovascular diseases.
High mortality in DN is due to an excess of cardiovascular mortality [4] and to end stage renal failure [5] . Presence of albuminurea in diabetes patients are 20 times more likely to die of cardiovascular disease than are non-albuminuric patients [6] . In Type 2 DM studies have repeatedly demonstrated that the susceptibility of a diabetic to future renal failure is best predicted by the presence or absence of renal disease in their diabetic relatives. The familial clustering of diabetic nephropathy is of far bigger predictive value than is the level of blood pressure or glycaemic control.
Clinical practice guideline (2004) [7] reported that known risk factors for the development of diabetic nephropathy include genetic predisposition, poor glycaemic control, hypertension and smoking.
The cumulative incidence of diabetic nephropathy for Type 2 DM with microalbuminuria can often occur more than 10 years after disease onset, whereas its prevalence is associated with the duration of diabetes and can reach 40-50% after 30 years of the disease. Prevalence of microalbuminuria in Type 2 DM is 10-42 % depending on the population and ethnicity. Higher prevalence is seen in Asians, Pima Indians, African American and the inhabitants of the Maori islands in the Pacific, compared to Europeans.
Genetic predisposition, ethnicity, diabetes duration, smoking and degree of glycaemic control are the principal factors for development of diabetic nephropathy.
Coexistence of diabetic retinopathy strengthens the possibility of a diabetic etiology of the nephropathy.
The objectives of this study were: 1) to quantify the prevalence of nephropathy and 2) to determine factors associated with the development of diabetic nephropathy in Malaysian type 2 diabetic patients who attended diabetes clinics in Hospital University Sains Malaysia.
Material and Methods
The medical records were studied either directly from the diabetes clinic after the patients consulted the doctors or from the patient medical record center. The patients selected were type 2 diabetic outpatients, aged over 18 years, with active follow-up at the diabetic clinic. The exclusion criteria for this study included patients who were suffering from juvenile diabetes, gestational diabetes, thyroid problems, obstructive liver disease, advanced renal failure, and tuberculosis. A prospective study was conducted for a study period of one year (1 st January 2008 till 31 st December 2008) in order to quantify the prevalence and factors associated with the development of diabetic nephropathy in Malaysian type 2 diabetic patients who attended diabetes clinics in Hospital University Sains Malaysia, which is located in the state of Kelantan, Malaysia. The study design is an observational, prospective cross-sectional study. Non-probability sampling method (convenience sample technique) was applied. The research's protocol was approved by the Human Research and Ethics Committee of the School of Medicine in the Universiti Sains Malaysia. Signed informed consent was obtained from all patients.
Data collection
The outpatient diabetic clinic recording lists of patients who attended the diabetic clinic in HUSM were captured from the diabetic clinic registration book. Based on glycaemic control tests (HbA1c, FPG, PPG), the medical records were then retrieved from the record office using the patient's name. The medical records review was undertaken by a single researcher, and the required information including demographic, co-morbidity characteristics, detailed physical and biochemical information and therapy to be reviewed and recorded in a data collection form. Socio-demographic characteristics included age, sex and race, alcohol, smoking history, physical activity and level of education. Physical examination included: pulse rate, height, weight and waist circumference. Blood pressure was measured twice and average reading was taken. Hypertension was defined as systolic blood pressure of > 130 mmHg or diastolic blood pressure of > 80 mmHg or current use of antihypertensive drugs also has been diagnosed as hypertension [8] .
Laboratory results included fasting plasma glucose (FPG), postprandial plasma glucose (PPG), HbA1c level, and lipid profile. Dyslipidaemia was defined as fasting cholesterol (TCH) of greater than 4.5 mmol/l, LDL-C greater than 2.6 mmol/l, Triglyceride greater than 1.7 mmol/l, HDL-C less than 1.0 mmol/l in males and less than 1.3 mmol/l in females [9] .
Diabetic Nephropathy: was considered by positive persistant proteinurea for at least three consecutive reading per year, and/or serum creatinine >130mol/l and or GFR< 60 ml/min [10] .
Diagnosis of retinopathy was diagnosed with presence of retinal hemorrahage , exudates and macular edema [10] .
Neuropathy was diagnosed in presence of presented numbness, paresthesia, loss of hearing of tuning fork and sense of vibrations [10] .
Coronary artery disease was diagnosed by documented angina symptoms and confirmed by performed an Electrocardiograph (ECG), or from results of percutaneous transcoronary angiography (PTCA) in patients record [11] . Cerebrovascular disease was defined by presence of transient ischemic attack or stroke in past medical history [11] .
Statistical analysis
Statistical Package for the Social Sciences (SPSS) software version 12.0 (Chicago, IL, USA) was used for data analysis. The data obtained were analyzed using descriptive statistics to determine the prevalence of nephropathy among diabetic patients. Logistic regression analyses were performed to assess the independent effect on development nephropathy.
Univariate analysis determined the links between nephropathy complications (present/absent) and each independent variable. Independent variables contain model one of personal characteristics which include (gender, race, age, physical activity, level of education, smoking history, alcohol history and family history). Model two include health characteristics (diabetes duration, waist circumference (WC), body mass index (BMI), diabetic medication) and model three clinical variables include (HbA1c, FPG, PPG, BMI, WC, low density lipoproteins (LDL), high density lipoproteins (HDL), total cholesterol, triglyceride, blood pressure, and creatinine clearance (CrCl)) at four visits. In simple logistic analysis, each independent variable was analysed to look at any significant association with dependent variable (nephropathy) and preceded to multiple logistic regressions to confirm the association after excluding confounders. The results of simple logistic regression analysis were recorded as beta, p-value, crude odds ratio and 95% confidence interval. Multivariate analysis was done on numerical and categorical analysis variable by using binary logistic regression to eliminate confounding effect as there is more than one independent variable. The first step was to do variable selection. Second step for further multivariate analysis, and selection step was to do manual backward or forward analysis of each variables was excluded of p value which was more than 0.05. The third step was to find a model when all variables have a p value of less than 0.05.
Results

Characteristic of patients
A total of 1077 type 2 diabetic patients were involved in this study, demographic characteristics of type 2 diabetic patients were demonstrated in table 1. 
Factors affecting the development of diabetic nephropathy complications (DN)
In order to evaluate the factors influencing the development of nephropathy complications among the patients in the current study, several analyses were used; these are shown in the following:
Univariate analysis of factors affecting the development of DN
In simple logistic regression analysis, each independent variable was analysed to look at any significant (p value < 0.05) associated with the dependent variable (nephropathy complications).
Univariate analysis of personal characteristics affecting the development of DN:
This analysis produced crude odd ratio. Independent variables, which were significant when analysed with simple logistic regression, included gender, age, physical activity, education level and smoking history, were associated with the nephropathy. They were gender (OR = 3.07; P value < 0.001), age (OR = 1.14; P value < 0.001), physical activity (OR =1.57; P value = 0.031), education level (OR = 2.45; P value <0.001) and smoking (OR= 2.22; P value = 0.047) ( Table 2 ).
Univariate analysis of health characteristics affecting the development of DN:
The factors that enhance the development of nephropathy were BMI (OR = 0.80 at p value < 0.001), WC (OR = 0.92 at p value < 0.001), duration of diabetes (OR = 1.09 at p value < 0.001), macrovascular complications (OR = 5.56 at p value = 0.001), OR of antidiabetic medications were different and depend on the type of medications at p value 0.003, retinopathy (OR = 1.74 at p value 0.016) and neuropathy (OR = 2.24 at p value < 0.001) ( Table 3) .
Univariate analysis of clinical variables affecting the development of DN:
Univariate analysis revealed that the clinical variables that were statistically significant were HbA1c at third and fourth visit, FPG at second and fourth visit, triglyceride at first, third visit, and fourth visit, systolic blood pressure at first visit, creatinine clearance at first three visits (Table 4) .
Multiple logistic regression analysis of related variables on DN
Each model of similar variable categorically related (personal characteristics; health characteristics; clinical variables) was introduced together in one model of multivariate, using backward stepwise logistic regression and p value < 0.05 were accepted.
Multiple logistic regression analysis of personal characteristics affecting development of DN (model one): By performing multivariate analysis of personal characteristics factors showed that gender reached significant level at p value < 0.001 and odds ratio was 3.70 and odds ratio for age was 1.15 at P value < 0.001 (Table 5) .
Multiple logistic regression analysis of health characteristics affecting the development of DN (model two):
The results of multivariate analysis for model 2 (health characteristics) showed that possible factors influencing development of diabetic nephropathy. Five variables from health characteristics remained in the model. Odds ratio of BMI was 0.63 at p value < 0.001, OR of WC was 0.89 at p value 0.001, OR of duration of diabetes was 1.05 at p value 0.021, OR of neuropathy was 1.93 at p value 0.007 and OR of macrovascular complications 5.14 at p value 0.003 (Table 6) .
Multiple logistic regression analysis of clinical variables affecting the development of DN (model three):
The results of multivariate analysis for model three (clinical variables) showed that possible factors influencing nephropathy complication in present study after controlling the confounding factors were creatinine clearance at all visits and triglyceride level at fourth visit. Odds ratio for creatinine clearance at first visit was 0.89 at p value < 0.001, OR for creatinine clearance at second visit was 1.05 at p value 0.022, OR for creatinine clearance at third visit was 1.24 at p value < 0.001, OR for creatinine clearance at fourth visit was 1.04 at p value < 0.001and OR for TG at fourth visit was 2.76 at p value < 0.001 (Table 7) . References category gender: male, references category race: Malay, references category physical activity: no, references category level of education: more than secondary school, references category smoking history: no, references alcohol drinking: no, references category family history: has family history of diabetic 
Final model of multivariate analysis of factors affecting the development of DN
Using forward stepwise logistic regression, all factors found to be significant at p value < 0.05 during the previous analysis were introduced together in one multivariate analysis. P value < 0.05 were accepted. Three variables remained in the final model. Those were gender, triglyceride at fourth visit and creatinine clearance at first visit as seen in table 8.
Discussion
Nephropathy is a major cause of illness and death in patients with type 2 DM, with the majority of cases occurring in proteinuric patients due to the complications of end-stage renal disease (ESRD), and particularly due to cardiovascular events [12] . Nephropathy accounts for 45% of the causes of chronic kidney disease [13] . In another study by [14] , it was reported that nephropathy is a major cause of chronic disease, and that it contributed to 57% of new patients requiring dialysis in 2007 in Malaysia.
The results of this study showed that the overall prevalence of nephropathy was 90.7%. This is considered a high percentage in comparison to other studies on diabetic nephropathy; for example, [15] found diabetic nephropathy in 40% of diabetic patients, and the American Diabetes Association [16] reported that diabetic nephropathy occurs in 20-40% of patients with diabetes and is the single leading cause of end-stage renal disease (ESRD).
In the current study, three factors affected the development of diabetic nephropathy. They were gender (OR = 9.15), creatinine clearance rate at the first visit (OR = 1.12) and triglycerides at the fourth visit (OR = 2.6).
As in a Swedish study by [17] , the only significant gender difference was found concerning albuminuria. The present study showed that females were more than nine times likely to have diabetic nephropathy compared to males. This is in contrast with [18] , who showed that proteinuria was associated more with males than females. The creatinine clearance rate was found to be significantly different between patients with and without nephropathy, and the nephropathy group was associated with proteinuria. The United Kingdom Prospective Diabetes [19] study found that once microalbuminuria is present, the creatinine clearance rate declines at the rate that widely varies from patient to patient; the average reduction was 10-12 ml/ min, and in study by [20] , they found that creatinine clearance rate was significantly associated with diabetic nephropathy. In the present study, it was found that the triglyceride level was also a factor that affected the development of diabetic nephropathy, similar to a study by [21] .
The data of this study showed no significant association between the presence of nephropathy and some of the known risk factors, such as hypertension, degree of glycaemic control, age and duration of diabetes.
The Canadian Diabetes Association (2005) [22] and the American Diabetes Association (2008) [1] for the management of Type 2 DM recommend tight blood pressure control with systolic blood pressures less than 125 mmHg and diastolic blood pressures less than 75 mmHg in individuals with microalbuminuria, tight glycaemic control, and protein intake not exceeding 0.8 g/kg/day, along with lifestyle modifications; including exercise, weight loss, cessation of smoking, and reduction of salt intake. The majority of patients with diabetic nephropathy require two or more antihypertensive agents to effectively reduce blood pressure levels to recommended goal [23] . Thus, combination agents individually shown to reduce blood pressure and albuminuria as well as preserve renal function and morphology should be the preferred agents. Overwhelming evidence [24] [25] [26] [27] [28] [29] supports the effectiveness of ACE inhibitors and angiotensin receptor blockers in slowing the progression of microalbuminuria and preventing the development of overt nephropathy.
Early and regular screening and intervention programmes should be implemented at diagnosis and risk factors should be treated aggressively.
Limitations
The analysis was based on type 2 DM patients; thus data from other centers are required to determine whether the findings of this study can be generalized to the other. Furthermore, the majority of patients were Malays; therefore, other ethnic groups were not equally covered. The population of this study was diabetic outpatients.
Conclusion
Three factors affecting nephropathy complication are gender, triglyceride and creatinine clearance. In this study, it is found that triglyceride and creatinine clearance were the two modifiable risk factor for diabetic nephropathy. The proper Creatinine clearance reduces the incidence of nephropathy, and slows its progression. More attention must be paid to female diabetic patients with high creatinine clearance with regard to regular kidney examinations and more practical education. Early detection of nephropathy, acceptance of multi factorial interventions targeting its main risk factors and the use of renal-protective agents such as ACE inhibitors and ARB might reduce the progression of renal disease. In conclusion the prevalence of nephropathy in Type 2 DM in HUSM is more than 91%. The risk factors are similar to those reported in other Asian countries. Because nephropathy complication affects survival subjects with Type 2 DM, more time, effort to be spent on them. Screening and intervention programs should be implemented early at the diagnosis, and risk factors should be treated aggressively.
